lack of insight, secretiveness, and high comorbidity rates. For example, in the study by Heyman and colleagues, only 3 (12%) of the 25 children with OCD had been seen by specialist services, most remaining undetected and untreated. Other factors are likely to contribute to such poor detection. Methodological flaws include the limitations of available screens, which are long and complicated and focus only on current symptoms. Furthermore, more severely impaired adolescents may be absent from school or fail to complete the screens because they have difficulties with task completion or concentration. A disturbing delay of 17 years has been reported between the average age of onset of OCD, 14.5 years, and provision of adequate treatment (Hollander et al., 1996) . Clearly, earlier intervention is needed which demands an improvement in existing means of identification. However, there are important considerations involved in the assessment of OCD, in particular, issues of comorbidity and economic costs of screening.
Comorbidity of OCD is common, particularly with affective, anxiety, tic, and attention deficit disorders (Horwath and Weissman, 2000; March and Leonard, 1996; Peterson et al., 2001 ). There is a substantially higher risk of having a comorbid major depressive disorder (MDD). MDD occurs in 12.4% to 60.3% of individuals with OCD versus 1.2% to 12.3% in individuals without OCD (Horwath and Weissman, 2000) . MDD is present in 45% of adolescent cases of OCD, representing the most frequent comorbid diagnosis in adolescents; separation anxiety, dysthymia, suicidal ideation, and phobic disorders are also common (Valleni-Basile et al., 1994) . Reported prevalence rates of comorbid OCD and mood disorders in children and adolescents range between 20% and 73% (Flament et al., 1990; Geller et al., 1996) . It is not surprising, therefore, that almost half of all OCD patients are misdiagnosed with a depressive or anxiety disorder whereas their OCD is overlooked (Hollander et al., 1996) , a problem that is costly to individuals, their families, and the economy (Knapp et al., 2000) . Unfortunately, existing measures of OCD fail to account for the confounding effects of depression, limiting accurate detection of OCD and delineation of depressive subtypes. Indeed, it has been argued that a measure of depression needs to be included in all OCD studies to control for possible confounding effects of depressed mood (Richter et al., 1994) .
A further problem with existing measures of OCD involves costs of delivery. Experimental procedures are time-consuming and require individual administration by trained interviewers. For children and adolescents, two popular but lengthy instruments are the Leyton Obsessional Inventory-Child Version card-sort (LOI-CV) (Berg et al., 1986 ) and a clinician-rated interview, the Children's YaleBrown Obsessive Compulsive Scale (Scahill et al., 1997) . A 20-item self-report version of the LOI-CV has shown good psychometric properties (Berg et al., 1988) . Results support the efficacy of the self-report LOI-CV for predicting caseness and as the most suitable OCD screen in two-stage studies . Measures of "resistance" or distress have been omitted from measures of OCD because of time limits and lack of discriminative power (Allen and Rack, 1975; Murray et al., 1979) . However, the LOI-CV still asks for two ratings, one for the presence or absence of symptoms and another for the degree of interference with normal functioning for each "yes" response. Therefore, the shortest existing child selfreport measure of OCD demands up to 40 responses in total (Berg et al., 1988) . Clearly, the LOI-CV is longer and more complicated than is ideal for use with subjects whose difficulties are likely to impede concentration or task completion, insight may be poor, and concurrent assessment of other psychological symptoms is required.
There has been a recent shift toward brief, cost-effective instruments for problem detection, progress monitoring, and outcome assessment (Maruish, 1999) . It would seem timely to shorten and simplify an existing screen for symptoms of OCD, both for epidemiological research and clinical practice. Because of a lack of a short, mood-independent screen for OCD symptoms among children and adolescents, the present study set out to develop and validate a short form of the LOI-CV among key target populations. We examined its ability to differentiate between adolescent cases of OCD with and without comorbid MDD, MDD cases without comorbid OCD, and nonpsychiatric controls.
METHOD

Participants
The community sample (COM) was recruited from Cambridgeshire secondary schools as part of a prospective study of affective, cognitive, and endocrine predictors of depression (Goodyer et al., 2000) . Exclusion criteria were current chronic and potentially life-threatening illness, learning difficulties, limited understanding of English, or recent psychiatric illness (within 3 months of the date of assessment). This nonclinical sample contained individuals with a range of subclinical symptoms who were also characterized as being at high risk or low risk of psychopathology. Risk criteria have been detailed elsewhere (see Goodyer et al., 2000) . Briefly, high risk was operationalized as having a parental history of psychiatric disorder (a sufficient criterion by itself) or two or more of the following: two or more moderate to severe life events in the past 12 months; parents' current marital disharmony or past marital breakdown; two or more personally significant lifetime exits (e.g., bereavement); or the temperamental style of high (80th percentile) emotionality. Subjects at low risk had none or only one of the risk elements, with parental psychiatric disorder being absent. Emotionality was assessed by a screening questionnaire completed by parents (Buss and Plomin, 1984) . Overall, the COM group comprised 253 adolescents aged 12 to 16 years of whom 188 were high risk (75 male, 113 female) and 65 were low risk (43 male, 22 female). Risk status did not influence agreement to participate, nor did the high-and low-risk subjects differ in age, sex, or school year. Written informed consent was obtained from parents and subjects.
There were four comparison groups, matched for age, selected from other current research populations drawn from community and Child and Adolescent Mental Health Service sources. The OCD group comprised nine subjects who presented with a predominant diagnosis of OCD and had no evidence of current or recent depressive illness. Of the nine subjects with OCD, two were derived from the original COM group and seven from the clinical services. Two more clinical groups were derived from an ongoing study investigating psychoendocrine factors contributing to the course and outcome of major depression. Subjects with a current DSM-IV diagnosis of major depression, recruited from referrals to a clinical service, were subdivided into those who also had a comorbid diagnosis of obsessive-compulsive disorder (DOD, n = 14) and those who did not (DNOD, n = 65). All diagnoses were obtained from research interviews carried out by trained clinical personnel using the Schedule for Affective Disorders and Schizophrenia for School-Age Children-Present and Lifetime Version (Kaufman et al., 1997) . Diagnoses were obtained by combining information from separate parent and adolescent interviews. Finally, a well control group with no lifetime psychiatric history (WCON, n = 50) was recruited from Cambridgeshire secondary schools. Exclusion criteria for the comparison groups were an IQ less than 70 or English not being the subject's first language. Subject characteristics are presented in Table 1 .
Measures
The LOI-CV is a 20-item self-report measure of current obsessivecompulsive symptoms present over the past 2 weeks. It has high internal reliability (α = .81), specificity (77%-84%), and sensitivity (75%-88%) (Berg et al., 1988; Flament et al., 1988) . The original scoring method requires yes/no answers plus a rating of the degree of interference for each positively scored item. For this study, scoring used was a 4-point measure of symptom frequency (always = 3, mostly = 2, sometimes = 1, and never = 0).
The Mood and Feelings Questionnaire (MFQ) is a 33-item questionnaire designed to screen for the presence and severity of depressive symptoms present over the past 2 weeks (Costello and Angold, 1988) . It takes 3 to 5 minutes to complete. Internal reliability (α = .94), sensitivity and specificity (0.78), and diagnostic accuracy (area under the curve [AUC] = 0.82, SE = 0.04. 95% CI 74-91) for current major depression is good (Wood et al., 1995) .
Data Analysis
Descriptive statistics were used to explore subject characteristics and self-report scores. Because the self-report data were not normally distributed, nonparametric analyses were used throughout. Factor analysis was carried out on the COM group data whereas the other groups' data served for comparison and further validation. The factor structure of the LOI-CV was analyzed using rotated varimax factor analysis with the extraction criterion set at eigenvalues greater than 1.0 (Kaiser, 1958) . A factor threshold of 0.63, which is considered "very good" (Comrey and Lee, 1992) , was used. Items were checked for instances of loading above 0.6 on more than one factor, and Spearman correlations were computed between the new subscales and total. Exploratory factor analysis, suppressing all values <0.3, confirmed whether items loaded on more than one factor. Internal reliability of the original and shortened scale was examined using the Cronbach α coefficient (Cronbach, 1970) . A series of backward stepwise logistic regression procedures were conducted to determine the best fit for the predictor to the response variables. Diagnostic accuracy of the Short LOI-CV was examined with receiver operating characteristic (ROC) curve analysis (Fombonne, 1991) .
RESULTS
Factor Analysis of the Community Sample Scores
Rotated varimax factor analysis on scores from the 253 community subjects yielded an 11-item, 3-factor solution ( Table 2 ). The three factors were labeled "compulsions," "obsessions/incompleteness," and "concern with cleanliness." These subscales accounted for 19.8%, 15.2%, and 12.6% of the total variance, respectively, and 47.6% in total. The factor threshold of 0.63 was exceeded for all items in the short measure, with one exception that loaded at 0.62 (see item 14, Table 2 ). Inter-subscale correlations were significant but low (r = 0.42-0.54). Factor analysis suppressing all values <0.3 showed that a few items loaded on more than one factor but never at >0.5. Item-item correlations were also low (r = 0.17-0.54), suggesting that the three subscales tap into distinct constructs.
Psychometric Properties of the Short Form
For the 20-item measure the Cronbach α was .90. For the 11-item measure, internal reliability for the total was α = .86. For all three subscales, α exceeded the minimum recommended value of .7 (Kline, 1993) , with values of .73, .79, and .75 for Compulsions, Obsessions/Incompleteness, Note: WCON = well controls; COM = community sample; DNOD = depressive disorder without comorbid OCD; DOD = depressive disorder with comorbid OCD; OCD = predominant diagnosis of obsessive-compulsive disorder.
and Cleanliness, respectively. The α value was not improved by deleting any of the items. ROC curves are plots of truepositive rates (sensitivity) against false-positive rates (1 -specificity). The AUC can range from 0.5 to 1.0, representing increasing accuracy (Fombonne, 1991) . ROC analyses showed that the Short LOI-CV total score had high accuracy for OCD subjects (n = 9) compared with well controls (n = 50) (AUC 0.83, SE = 0.09; 95% CI 0.66-1.01). Accuracy was high for Compulsions (AUC 0.74, SE = 0.10; 95% CI 0.55-0.94) and Obsessions/ Incompleteness (AUC 0.90, SE = 0.06; 95% CI 0.79-1.03), and moderate for Cleanliness (AUC 0.65, SE = 0.10; 95% CI 0.45-0.85). When OCD cases were compared with community controls (n = 253), accuracy was high for the Short LOI-CV total (AUC 0.72, SE = 0.10; 95% CI 0.53-0.92), Compulsions (AUC 0.73, SE = 0.10; 95% CI 0.54-0.91), and Obsessions/Incompleteness (AUC 0.80, SE = 0.08; 95% CI 0.65-0.95), and lower for Cleanliness (AUC 0.48, SE = 0.11; 95% CI 0.27-0.69). Sensitivity and specificity were explored at different cutoffs on the total Short LOI-CV score. Sensitivity is the proportion of true cases correctly identified, and specificity is the proportion of true noncases being correctly identified. The positive predictive value is the probability that a screened positive respondent (scoring above the threshold) is actually a case, whereas the negative predictive value is the probability that a screened negative respondent (scoring below the cutoff threshold) is not a case. A score of 5 gave the best diagnostic confidence, defined as the intersect between sensitivity and specificity. For the comparison between OCD and WCON, sensitivity was 78% and specificity was 70%. The positive and negative predictive values were 32% and 95%, respectively. The likelihood ratio, a measure of overall screen accuracy (sensitivity divided by 1 -specificity), was 2.59. For DOD versus WCON, sensitivity was 77%, specificity 70%, positive predictive value 40%, negative predictive value 92%, and likelihood ratio 2.57.
Comparisons Between Groups
The mean scale and subscale scores for the Short LOI-CV and MFQ are shown in Table 3 . The findings show that there are significant differences between the groups for all five measures. A series of backward stepwise logistic regression procedures were carried out to determine the best fit for the predictor variables (Short LOI-CV total and subscales, MFQ total) to differing sets of response variables (e.g., group = OCD [yes] versus WCON [no]), and the results are presented in Table 4 . The best fit was different for each response variable pair. Only the Obsessions subscale was found to increase the liability for being in the OCD group compared with being in the WCON group by an odds ratio (OR) of 2.83. By contrast, the liability for being in the OCD group compared with the COM group was obtained with the additive effects of higher obsessions and compulsions and lower MFQ total combined (OR = 1.9). An additive model of higher obsessions and lower MFQ scores was also found to be the best fit for discriminating between the OCD and DNOD groups (combined OR = 1.67). The comparison between OCD and DOD revealed a best fit for lower MFQ scores only (OR = 0.84), which is a weak distinction but demonstrates the groups to be equivalent on their Short LOI-CV scores. Finally, comparison between the two groups Note: WCON = well controls; COM = community sample; DNOD = depressive disorder without comorbid OCD; DOD = depressive disorder with comorbid OCD; OCD = predominant diagnosis of obsessive-compulsive disorder. Note: WCON = well controls; COM = community sample; DNOD = depressive disorder without comorbid OCD; DOD = depressive disorder with comorbid OCD; OCD = predominant diagnosis obsessive-compulsive disorder; OR = odds rating; CI = confidence interval.
of individuals meeting DSM-IV criteria for major depression showed that higher compulsions was the best fit for discriminating between those who did and did not have comorbid OCD (OR = 1.45).
DISCUSSION
The study set out to develop a short screen for symptoms of OCD for use with children and adolescents and to explore its ability to function independently of depressed mood. Factor analysis of 253 community adolescents' responses to the 20-item LOI-CV yielded a robust 11-item measure with three distinct factors: compulsions, obsessions/incompleteness, and concern with cleanliness. These findings closely mirror those from a principal components analysis on responses of 302 normal adults to the original 69-item card-sort Leyton Obsessional Inventory (Cooper and Kelleher, 1973) . Their three components were "checking," "feeling of incompleteness," and "clean and tidy." Closer examination of item content revealed that our "compulsions" and their "checking" components tap into the same construct, namely, compulsive behavior. However, common compulsions in the adult study included checking the gas was switched off, compared with counting in our adolescent study, suggesting that compulsive behavior may be an age-sensitive manifestation of the OCD phenotype. Our remaining two components are also compatible with earlier findings (Cooper and Kelleher, 1973) . To improve clarity, minor changes were made to item wording and items were rotated in the order: Compulsions, Obsessions/Incompleteness, and Cleanliness.
A positive predictive value for OCD of 18% has been reported for the LOI-CV . A low positive predictive value is characteristic of all screens for uncommon disorders as it is known to drop sharply when prevalence falls below 20% (Williams et al., 1982) . Using the Short LOI-CV gave a positive predictive value of 32% for OCD cases and 40% for OCD cases with comorbid MDD versus well controls. This finding is encouraging but, of course, is likely to be inflated and not representative of the general population where a lower figure would be expected. Nevertheless, on the basis of these findings a cutoff score of 5 is recommended as an index of possible caseness. The individual and economic costs of overlooking true OCD cases is likely to exceed the cost of following up possible cases identified through screening. A higher cutoff would increase the likelihood of true cases being missed.
Comparisons between the groups showed that the Obsessions/Incompleteness scale performed well, discriminating not only between individuals with OCD and the two control groups, but also between individuals with OCD and those with MDD without comorbid OCD. Furthermore, a key finding from the logistic regression analyses was the ability of the Compulsions subscale to discriminate between MDD with and without comorbid OCD. This validates the need for the concurrent use of narrow-band questionnaires to specifically assess obsessionality and depressive signs and symptoms, respectively. The Short LOI-CV has been administered to children and adolescents from clinical and nonclinical populations. It takes only 1 or 2 minutes to complete, scoring is simple, and data entry takes seconds.
Limitations
The short scale does not directly assess resistance (intensity of distress) or interference (degree of functional impairment). Resistance scales are particularly difficult for obsessional patients (Cooper, 1970) , and others have excluded these scales because of time limitations, low discriminative power, and children's lack of understanding of the concept (Allen and Rack, 1975; Murray et al., 1979; Scahill et al., 1997) . The Likert format of the Short LOI-CV asks subjects to rate symptom frequency using item descriptors "always," "mostly," "sometimes," and "never." Embedded within these descriptors are the constructs of both duration and interference and therefore the higher the item score, the greater level of impairment. Although it is theoretically likely that the Likert scaling procedure is sufficient to encapsulate the concept of interference, this notion is not directly measured. Clearly, further comparison of this scale with a highly validated instrument such as the CYBOCS is needed before conclusions about validity are made. The small number of cases in the OCD and DOD groups could limit statistical power, as even a large effect could have been missed. However, the present results are strengthened by the fact that significant results were found, despite the high likelihood of a type II error. The Cleanliness subscale did not predict group membership. The item wording of this subscale may be too conservative: dislike of dirtiness and concern about personal cleanliness cannot be deemed pathological, and more stringent wording may be needed. For example, "I was fussy about keeping my hands clean" could be reworded, "My hands never felt clean enough, even after washing them many times."
